This paper provides an overview of the activities associated with the aerodynamic database which is be- 
Three Hyper-X flight test vehicles, the first two of which will fly at Mach 7, and the third at Mach 10, will provide the first opportunity to obtain data on airframe integrated scramjet propulsion systems at true flight conditions. 3-5
The Hyper-X flight test program is first and foremost designed to test the operation and performance of an airframe integrated dual mode scramjet propulsion system.
There are also a number of tier two goals of the program that are primarily aerodynamics related. The Hyper-X flight test program will provide a unique opportunity to obtain hypersonic aerodynamic data on a slender body, non-axisymmetric airframe. Because of the highly inte- Fig. 4 .
Once the HXLV reaches the scramjet engine test point condition, the X-43A vehicle is separated from the booster launch vehicle. This separation is accomplished by means of two ejection pistons that are driven by a set of manifolded high-pressure pyrotechnic gas generator charges. The Immediately following the stage separation event, the X-43A control system stabilizes the vehicle and the scramjet test portion of the experiment will begin. The scramjet engine inlet door (which protects the internal engine components from the high heat loads during ascent to the test condition) will be opened, and the scramjet fueling sequence will commence. A combination of Silane (SiH4) and gaseous hydrogen (H2) is injected into the combustor region, resulting in powered scramjet engine operation. Silane is used only during the initial ignition process, after which pure hydrogen is injected and combusted. After the fuel is depleted, the flight vehicle will record several seconds of engine-off aerodynamic tare data, then the inlet cowl door will be shut and the vehicle will fly a controlled deceleration trajectory as it descends and decelerates through the supersonic and transonic flight regimes prior to flight termination at subsonic conditions.
The first of three Hyper-X X-43A flight vehicles was delivered to NASA DFRC in October of 1999 and is shown in Fig. 5 . This vehicle is currently undergoing hardware and aircraft in the loop testing and systems 
Stage Separation
The X-43A stage separation from the HXLV, which will occur at the extreme environmental conditions associated with flights at Mach 7 and 10, and dynamic pressures of approximately 1000 psf, is a complicated dynamic event which must be executed precisely so as not to upset the X-43A in a manner such that it cannot obtain the steady, controlled flight conditions required to con- ff Forebody: These results helped build confidence in the CFD tools and methodologies, and the ability to accurately predict the airframe forces and moments at and around the test condition. referred to as the Hyper-X Flight Engine (HXFE), were tested in the 8-ft HTT (Fig. 12) . The fact that C_and C, andthe aileron control powerallhave astrong _ependency onelevator posmon, and elevator position isa direct function ofinletdoor positionandengine power, indicates anindirect effect of engine operation on the basic airframe lateral-directional behavior and control power characteristics.
This fact must be accounted for in the control law design and analysis efforts for this, and any other similar hypersonic vehicles with highly integrated propulsion systems. Because the engine test duration of the first flight is limited to less than l0 seconds, extensive stability information will not be obtained for the powered configuration. However, immediately prior to and following the engine test, several seconds of tare data will be taken with the inlet door in the open position. Because of the high heat loads in the combustor region flowpath, the inlet door must be returned to the closed position shortly after the engine test is complete, and remain closed for the duration of the descent. Therefore, the majority of the flight extracted stability and control information will be obtained on the inlet closed configuration. Sequential Single Surface Inputs ($31) for each of the elevator (pitch), rudder (yaw) and aileron (roll) surfaces will be employed, with 3-2-1-1 doublet step input profiles applied in order that time constant information can be extracted from the measured response.23'24 These preprogrammed inputs will occur at specific intervals during most of the descent trajectory in order to capture the airframe's three axis stability and control characteristics over as much of the flight Mach envelope as possible. The inlet closed X-43A airframe drag characteristics will be captured by conducting a series of Push-Over/Pull-Up (PO/PU) angle-of-attack traversals.
These maneuvers, which will also occur at specific intervals during the descent trajectory, will allow for drag polar (CD vs. CL or CD vs. ct In addition to the basic airframe aerodynamic stability and control parameter estimation efforts, the X-43A
will be extensively instrumented with close to 200 individual pressure transducers and thermocouples. Because the first priority of the Hyper-X program is to obtain data on the operating scramjet engine, a large percentage of the instrumentation is located within the combustor.
There are, however, a significant number of pressure and temperature measurements that will be taken on the ex- 
